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A C C E P T E D M A N U S C R I P T

Introduction:
Malposition of the lower eyelid due to facial nerve weakness may be exacerbated by multiple factors, including involutional changes such as horizontal eyelid laxity, lateral canthal tendon laxity, and midface descent. [1, 2] Additional considerations include a negative vector configuration and unopposed lower eyelid retractors. [1] Each factor has its own unique challenges and can be addressed by various surgical techniques. These considerations directly contribute to the static factors that increase interpalpebral fissure distance and worsen the exposed ocular surface area. Dynamic considerations addressed by improved initiation of blink such as eyelid weights and springs are not addressed in many surgical techniques. We present our experience with a modified hybrid technique combining a lateral tarsorrhaphy and lateral wedge resection to improve the lower eyelid position and decrease corneal exposure.
Material and methods:
After approved by the Indiana University Institutional Review Board, a retrospective chart review was conducted evaluating patients undergoing the hybrid technique by a single surgeon (HBL) from January 2015 to January 2017. Patients were identified with CPT codes 67917 (ectropion repair), 67882 (permanent tarsorrhaphy) and ICD 10 code G51.0 (bell's palsy) and S04.50XA (injury of facial nerve). Medical records of the patients who met these criteria were reviewed to obtain data including age, gender, presence of pre-operative exposure symptoms, post-operative lower eyelid laxity and position, operative complications, post-operative symptomatic relief, and length of follow All patients also underwent lower eyelid recession and extirpation of the retractors as described by Compton et al. [2] and upper eyelid gold weight placement.
Results:
The study identified twelve patients with unilateral lower eyelid repair, for a total of twelve lower eyelids. One patient was excluded secondary to lack of follow up. Of the remaining eleven patients, the mean age was 58.1 years (range 32-77 years); 7 were men and 4 were women. The average follow up time was 174.5 days (range 7 to 560 days). All patients were noted to have improvement of their lower eyelid laxity and position. None of the patients required reoperation during the course of this study. No 
Discussion:
Facial nerve paresis patients face a variety of challenges that contribute to exposure keratopathy, including lower eyelid laxity, eyelid retraction, lagophthalmos, midface descent, and decreased blink. The use of a tarsorrhaphy as a single procedure to reduce exposure keratopathy is common, with many variations including permanent lateral tarsorrhaphies or modifications of a tarsoconjunctival flap. [3] A tarsorrhaphy alone is subject to variable cosmetic outcomes and does not address lower eyelid laxity.
Considerations such as eyelid weights and springs address the dynamic aspect of initiating blink and decreasing the vertical interpalpebral fissure distance. [4] [5] All our patients underwent gold weight placement. Additionally, all our patients underwent lower eyelid retraction recession and extirpation as described by Compton et al. [2] Most techniques described for lower eyelid tightening and treating lateral canthal tendon laxity involve anchoring the tarsus to the orbital rim. [6] [7] [8] [9] [10] The lateral tarsal strip was first described in 1979 by Richard L. Anderson, and has been used extensively to treat both eyelid laxity, malposition, and lateral canthal tendon laxity. In patients with a negative vector and midface descent, tightening the lower eyelid does not improve the factors creating eyelid ectropion and retraction. By creating an upward angulation while also improving lower lid laxity, the lower lid position can be markedly improved in this specific cohort of patients. This technique also prevents the cosmetic problems of a traditional permanent tarsorraphy by maintaining a sharp lateral canthal angle and minimizing lateral phimosis. Compared to the traditional lateral tarsal strip, this technique confers a greater surface area of coverage due to higher approximation onto the upper eyelid. In the reduced schematic eyelid aperture, the additional surface area covered can be calculated by subtracting 30mm 2 (the surface area of a triangle) [ Figure 2 ] from 78.5mm 2 (the fraction of the surface area of a circle)
[ Figure 3 ], leaving a theoretical 48.5mm 2 of additional area covered with the hybrid technique.
Conclusions:
The authors find that this hybrid technique is best utilized in patients with horizontal The degree measured at the medial canthus divided by 360 degrees, multiplied by the surface area of a circle in which 30mm is the radius (r), to calculate the relative theoretical surface area covered by the hybrid technique. 
